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1. Title of the Invention 

Gas Cylinder Box 

2. Claims 

A gas cylinder box storing a gas cylinder filled with toxic gas and 
having a gas supply pipe to an external process connected thereto, 

the cylinder box including a removing cylinder filled with a toxic gas 
removing agent, and a purge pipe branched from the gas supply pipe and 
connected to a gas inlet of the removing cylinder. 

3. Detailed Description of the Invention 
(Industrial Field of the Invention) 

This invention relates to a cylinder box, more specifically, a cylinder 
box for safely storing and operating a high-pressure gas cylinder or liquefied 
gas cylinder filled with various kinds of toxic gases frequently used in the 
semiconductor manufacturing industry or optical fiber manufacturing 
industry. 

In a manufacturing process of semiconductor, optical fiber or the like, 
dangerous gas having self" ignit ability, acidity, toxicity to human body and 
the like such as silane, dicyclosilane, trichlorosilane, arsine, phosphine boron 
trichloride or boron trifluoride (hereinafter referred to as toxic gas) is 
frequently used. Such gas is generally filled in a gas cylinder singly or as a 
mixture with hydrogen gas or the like, and supplied to the manufacturing 
process of semiconductor or optical fiber. For further enhancing the safety 
thereto, the gas cylinder is stored in a cylinder box and used. 
(Related Art) 

The cylinder box, which is a casing for storing a gas cylinder so that 



2 



operation such as supply of gas to a process can be safely performed from the 
outside, is formed of metal, plastics or the like, and adapted to prevent a leak 
of gas out of the cylinder box by guiding, even in the event of a gas leak 
within the cylinder box, the gas to an exhaust gas treatment facility with air 
intruded from the outside of the cylinder box by maintaining the inside of the 
cylinder box at a reduced pressure of 5 to 200 mmH20. 

The principle of typical usage of the cylinder box in the industry 
concerned will be described in reference to Fig. 2. 

In Fig. 2, a cylinder box 1 and a reactor 2 are set within a clean room 
shown by the dashed line. The reactor 2 is an external process such as a 
reactor for performing a chemical reaction including various chemical 
reactions and physical operations in the semiconductor or optical fiber 
manufacturing process, such as CVD equipment, ion implantation 
equipment, etching equipment, or combustion equipment. A gas cylinder 3 
is stored in the cylinder box 1, a pipe is connected to a gas outlet 4 of the gas 
cylinder 3, and this pipe is branched into a gas supply pipe 5, a purge pipe 6, 
and an inert gas pipe 7 through a pressure reducing valve, a stop valve and 
the like. 

The cylinder box 1 is connected with an exhaust gas treatment 
apparatus 8 set out of the clean room by an exhaust duct 9. 

During general operation, toxic gas stored in the gas cylinder 3 
within the cylinder box 1 is supplied to the reactor 2 through the gas supply 
pipe 5 and used for reaction, and gas containing unreacted gas, intermediate 
products and the like, which is discharged from the reactor 2, is treated in 
the exhaust gas treatment apparatus 8 and then released to the atmosphere. 
At the time of replacement of the gas cylinder, as a safety measure to toxic 
gas residue, the operation of supplying inert gas such as nitrogen gas or 
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argon gas from the inert gas pipe 7 and discharging the toxic gas resident in 
the inside of the gas supply pipe 5, a filter, the pressure reducing valve, the 
stop valve and the like within the cylinder box 1 into the exhaust gas 
treatment apparatus 8 through the purge pipe 6 is carried out. Since the 
toxic gas concentration in the gas discharged from the purge pipe 6 can be 
close to 100%, for example, in the case of silane (SitLi) or the like, this purge 
gas is diluted with inert gas such as nitrogen gas supplied from a diluent gas 
pipe 10 before discharged into the exhaust gas treatment apparatus 8. 
When the purge gas contains hydrogen gas, particularly, the purge gas is 
diluted so that the hydrogen gas concentration is 2% or less by supplying the 
inert gas from the diluent gas pipe 10 for preventing an accident such as fire 
by contact with air. Since the cylinder box 1 is connected to the external 
exhaust gas treatment apparatus 8 by the exhaust duct 9 and maintained at 
a reduced pressure of 5 to 200 mmH20 as a safety measure, even if a trace 
amount of toxic gas is leaked from a pipe joint or the like within the cylinder 
box 1, the toxic gas is discharged to the exhaust gas treatment apparatus 
with external air intruded to the inside through a clearance of the cylinder 
box 1 or the like by the exhaust duct 9. 
(Problems to be Solved by the Invention) 

However, the manufacturing process of semiconductor or optical fiber 
using such a cylinder box had the following problems. 

(l) When the gas cylinder is replaced or when the process is stopped, 
the toxic gas resident at least in the inside of a part arranged within the 
cylinder box of the gas supply pipe must be perfectly purged for ensuring 
safety. However, such a gas cannot be carried to the exhaust duct since it 
has a problem, in addition to high corrosiveness and high risk of firing by 
contact with air, such that silane, arsine, diborane or the like causes blocking 
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of pipes by generation of a solid matter such as silicon oxide, arsenic oxide or 
boric acid by contact with air, and a purge pipe extending to the exhaust gas 
treatment facility must be provided separately from the exhaust duct, using 
a stainless steel pipe or the like. 

(2) The toxic gas must be diluted to a safe concentration with inert 
gas or the like as described above until it reaches the exhaust gas facility 
through the purge pipe. 

(3) Since the load of the exhaust gas treatment facility is temporarily 
increased by each intermittent discharge of such a purge gas thereto, the 
exhaust gas treatment facility uneconomically needs a capacity in 
expectation of this. 

(Means for solving the problems, Effect and Embodiment) 

As a result of studies for a cylinder box for further safely and 
economically treating toxic gas while solving the problems, the present 
inventors have found out that these problems can be cleared up at once by 
disposing a small-sized toxic gas removing cylinder within a cylinder box, 
and attained the present invention. 

Namely, the present invention provides a cylinder box storing a gas 
cylinder filled with toxic gas and having a gas supply pipe to an external 
process connected thereto, the cylinder box including a removing cylinder 
filled with a removing agent of toxic gas, and a purge pipe branched from the 
gas supply pipe and connected to a gas inlet of the removing cylinder. 

The present invention will be more specifically described with 
reference to the accompanying drawings. 

Fig. 1 is a schematic view showing the inside of a cylinder box 
according to the present invention. 

In Fig. 1, a gas cylinder 3 filled with toxic gas is disposed upright 
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within a cylinder box 1 having an opening and closing door (not shown) at 
the front surface, and fixed thereto by a chain 11. A gas supply pipe 5 is 
connected to a gas outlet 4 of the gas cylinder 3, and an inert gas pipe 7 is 
connected with the gas supply pipe 5 adjacently to the gas outlet 4. The 
inert gas pipe 7 includes a valve 12 and a filter 13. The gas supply pipe 5 is 
led out of the cylinder box 1 successively through a filter 14, a pressure 
reducing valve 15 and a valve 16, and connected to an external process such 
as a reactor (not shown). A purge pipe 6 branched from the gas supply pipe 
5 between the pressure reducing valve 15 and the valve 16 is led into a hood 
19 of an exhaust duct 9 successively through a valve 17 and a removing 
cylinder 18. The exhaust duct 9 is connected with an exhaust gas treatment 
apparatus (not shown). 

The inside of the cylinder box 1 is maintained at a negative pressure 
by being sucked by the exhaust gas treatment facility through the exhaust 
duct 9. When the process is operated, the valve 12 and the valve 17 are 
closed, and a cylinder outlet valve and the valve 16 are opened to supply the 
gas within the gas cylinder 3 to the external process out of the cylinder box 
via the gas supply pipe 5 while adjusting the pressure thereof by the 
pressure reducing valve 15. When the gas cylinder 3 is replaced, the 
cylinder outlet valve and the valve 16 are closed to stop the supply of gas to 
the external process, while the valve 12 of the inert gas pipe 7 and the valve 
17 of the purge pipe 6 are opened to supply inert gas, and the toxic gas 
resident in the gas supply pipe 5 within the cylinder box 1 is sent to the 
removing cylinder 18 with the inert gas and brought into contact with the 
removing agent to detoxify the toxic gas. The detoxified gas is discharged 
into the hood 19 of the exhaust duct 9 and fed to the exhaust gas treatment 
facility with outside air intruded through a clearance or the like of the 
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cylinder box via the exhaust duct 9. After the toxic gas in the process pipe 5 
within the cylinder box 1 is removed in this way, the replacement of the gas 
cylinder 3 is performed. 

When the gas supply to the external process and the purge operation 
of pipe are performed, opening and closing of various essential valves can 
usually be remotely operated out of the cylinder box without opening the 
door. 

In the present invention, the number of gas cylinders to be stored 
within the cylinder box is not particularly limited, and a plurality of gas 
cylinders filled with toxic gases of the same kind or different kinds can be 
simultaneously stored. 

The number of removing cylinders is not particularly limited. A 
plurality of removing cylinders can be stored in such a manner that 
switching to another removing cylinder can be performed in replacement of 
removing agent or the like. Further, a plurality of removing cylinders filled 
with removing agents suitable to each different kind of toxic gases can be 
stored and connected with respective gas purge pipes. Although the kind of 
removing agents is not particularly limited, a solid one having removing 
performance common to various toxic gases is preferably used, and typical 
examples thereof include a removing agent containing copper oxide, zinc 
oxide or the like as an effective component. 
(Effect of the Invention) 

The cylinder box according to the present invention has the following 
excellent effects. 

1. The purge line extending from the cylinder box to the outside 
exhaust gas treatment facility is dispensed with. 

2. The diluting operation with inert gas for feeding the purge gas 
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containing toxic gas to the exhaust gas treatment facility is dispensed with. 

3. Since the purge gas containing toxic gas is eliminated, and only 
treatment of the gas from the exhaust duct is enough, the capacity of the 
exhaust gas treatment facility can be economically minimized by just that 
much. 

4. Brief Description of the Drawings 

Fig. 1 is a schematic view showing the inside of a cylinder box storing 
a gas cylinder and a removing cylinder! and 

Fig. 2 is a view showing the conception of typical usage of a 
conventional cylinder box. 
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